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1 Introduction

At RAN2#85 and RAN2#85bis, [1] and [2] raised the issues related to eMBMS reception on non-serving cell, such as synchronization status, glitch, interFreqNeedForGaps, and handling of Rx/Tx collision etc. In this paper we further analyze this aspect and share our view on these issues.
2 Discussion
2.1 Synchronization among cells

During the last two RAN2 meetings, the following was agreed:
	1. The UE is not required to support MBMS reception from a non-serving cell on the frequency of concern if the non-serving cell and the serving cells do not fall within the delay spread as defined in TS36.300.

2. The UE is not required to support MBMS reception from a non-serving cell on the frequency of concern if the non-serving cell and the serving cell(s) are not SFN synchronous.


The UE requirements with respect to reception of MBMS are specified in 36.306:
	4.3.5.2
supportedBandCombination

This field defines the carrier aggregation, MIMO and MBMS reception capabilities supported by the UE for configurations with inter-band, intra-band non-contiguous, intra-band contiguous carrier aggregation and without carrier aggregation. [...]

The UE supporting MBMS procedures shall support MBMS reception on any serving cell and on any cell that may be additionally configured as serving cell according to this field. The UE shall apply the system information acquisition and change monitoring procedure relevant for MBMS operation for these cells.
The UE indicating more than one frequency in the MBMSInterestIndication message as specified in [5] shall support simultaneous reception of MBMS on the indicated frequencies when the frequencies of the configured serving cells and the indicated frequencies belong to at least one band combination.


If a non-serving cell does not fall within the delay spread as defined in TS36.300, since this cell may not be added as a serving cell, the UE is clearly not required to support MBMS reception on that cell.
Proposal 1: No change to TS36.331 is needed to capture the agreement that “The UE is not required to support MBMS reception from a non-serving cell on the frequency of concern if the non-serving cell and the serving cells do not fall within the delay spread, or not SFN synchronous”.

To realise MBSFN transmission, the operator needs to ensure synchronisation of all involved cells. When such a synchronisation is realised, there seems to be no additional effort required to have all cells controlled by the same eNB also synchronised. Nevertheless, there could be cells controlled by eNBs not involved in MBMS transmission which are not synchronised, e.g. home cells. In any case, every eNB knows whether it can configure CA between two or more frequencies, so if the UE sends MBMSInterestIndication with one frequency only, if needed, the network will reconfigure the UE so that it can receive the MBMS service it is interested in.

If the UE indicates in MBMSInterestIndication two frequencies for which CA is not possible, the network cannot reconfigure the UE in such a way that reception of MBMS services on both frequencies is possible. Operators will probably avoid such situation (e.g. because if MBMS is transmitted by the same eNB on two different frequencies, transmissions will probably be synchronised), however, we cannot exclude such scenarios. In that case, the UE may try receiving MBMS on a frequency not meeting the delay requirements specified in TS36.300 and fail to receive it. We expect that a reasonable UE implementation should simply give up and continue normal unicast operation and reception of at least one MBMS service.

Proposal 2: The network may not always ensure that all frequencies listed in SIB15 are synchronized.
If people still think the simultaneous reception sentence in [3] leads to some confusion, then we suggest the following modification to the sentence since the simultaneous reception requirement is based on the supportedBandCombination as explained in the sentence next to the simultaneous reception in [3].
	2>
the UE is capable of simultaneously receiving the set of MBMS frequencies of interest according to its supportedBandCombination; and


Proposal 3:Discuss whether we need to modify the simultaneous reception sentence to avoid confusion.

2.2 Glitch caused by MBMS reception
We think the transmission performance on serving cells should be guaranteed, so it is not allowed for the UE to autonomously receive MBMS on a non-serving cell if frequent glitch can not be avoided based on the UE’s RF capability. In our understanding, after receiving MMI, the eNB will take action, e.g. handover or redirection or scell addition/deletion to avoid RF retuning and glitch if it thinks necessary. eNB can judge whether glitch will be caused by UE’s autonomous MBMS reception according to the MMI and the supportedBandCombination in UE-EUTRA-Capability. So we propose:
Proposal 4: After sending MMI or after a subsequent reconfiguration changing the set of serving cells, the UE may autonomously retune its RF once as if the eNB had configured SCells on all the frequencies indicated in the last MMI..

According to our analysis in section 2.1 and the two aforementioned agreements about synchronization status of non-serving frequencies, the UE is not required to support MBMS reception on any non-serving cell, it is only required to support MBMS reception on non-serving cells which could be configured as SCell. Also, if proposal 4 is agreed, reception of MBMS on non-serving cells should be handled by the UE like SCell addition and the eNB can handle it. So we don’t think it is needed to have an IOT bit to indicate the supporting of MBMS reception on non-serving Cells.
Proposal 5: No capability or IOT bit indication is needed for MBMS reception on non-serving cell.
2.3 interFreqNeedForGaps

As described in [2], the UE capability on performing inter-frequency measurements is signaled to the eNB via interFreqNeedForGaps and interRAT-NeedForGaps IEs. These IEs indicate the need for measurement gaps for each band, per band and per band combination [3]. The eNB may not be able to deduce the real interFreqNeedForGaps if the UE autonomously go to a non-serving cell for MBMS reception. Three solutons are given in [2]:
1) The eNB implicitly updates the need for gap (considering the cells which the UE will autonomously add) after reception of MII. According to existing specification, the UE should send a MII with null interest (or without an inter-frequency interest) when it is no more interested in MBMS reception.
2) In response to an MII with interest to a non-serving frequency, the eNB sends another a UECapabilityEnquiry message to the UE to get the updated capability. 

3) The UE includes in its capability a  interFreqNeedForGaps IE for each band and per band combination for a self-configured SCell.
In our understanding, solution 1 is the simplest and is backward compatible. The only drawback of solution 1 is that the eNB may configure unnecessary gap for inter-frequency/RAT measurement and the UE cannot be scheduled in these gaps. However, these gaps can be used to schedule other UEs so no resource will be wasted. So we propose:
Proposal 6: The eNB implicitly updates the need for gap capability after reception of MBMSInterestIndication.
2.4 Handling of Rx/Tx collision
If a half duplex UE tries to autonomously receive MBMS on a non-serving cell which UL/DL configuration is different from the serving cells, we also think that the transmission performance on serving cells should be guaranteed. Hence if there are Rx/Tx collision between transmission on serving cells and MBMS reception on non-serving cell, the half-duplex UE should prioritize transmission on serving cells. So we propose: 
Proposal 7: a half-duplex UE shall prioritize transmission on serving cells if there is a Rx/Tx collision between transmission on serving cells and autonomous MBMS reception on non-serving cell.
3 Conclusion

In this paper, we discussed the issues related to eMBMS reception on non-serving Cell, such as synchronization status, glitch, interFreqNeedForGaps, and handling of Rx/Tx collision etc. We proposed:
Proposal 1: No change to TS36.331 is needed to capture the agreement that “The UE is not required to support MBMS reception from a non-serving cell on the frequency of concern if the non-serving cell and the serving cells do not fall within the delay spread, or not SFN synchronous”.
Proposal 2: The network may not always ensure that all frequencies listed in SIB15 are synchronized.

Proposal 3:Discuss whether we need to modify the simultaneous reception sentence to avoid confusion.

Proposal 4: After sending MMI or after a subsequent reconfiguration changing the set of serving cells, the UE may autonomously retune its RF once as if the eNB had configured SCells on all the frequencies indicated in the last MMI..

Proposal 5:No capability or IOT bit indication  is needed for MBMS reception on non-serving cell.
Proposal 6: The eNB implicitly updates the need for gap capability after reception of MBMSInterestIndication.
Proposal 7: a half-duplex UE shall prioritize transmission on serving cells if there is a Rx/Tx collision between transmission on serving cells and autonomous MBMS reception on non-serving cell.
Based on above proposes, two CRs on TS36.331 are provided to capture the potential agreements in release 11 and release 12. 
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